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IN 1965 a screening programme for the detection of cervical cancer was extended
throughout Northern freland. The laboratory service for this programme was
largely centralised and during the past three years this department has examined
cervical smears from over 54,000 women, submitted by a variety of sources from
all parts of the Province. This constitutes almost 11 per cent. of the female popu-
lation of Northern Ireland over 20 years of age. So that the future development of
community screening can be properly planned, it was felt necessary to review the
pattern of growth of the service in these initial years. It is also of interest to deter-
mine what results have been obtained and to attempt to assess the present effective-
ness of the programme.
DEVELOPMENT OF THE SERVICE
In Table I is shown the sources which submitted cervical smears and the number
of women, over 20 years of age, screened by each from 1965-1968. Equipment for
taking cervical smears was supplied by the laboratory to general practitioners on
request, other clinics obtaining their own. The equipment included glass slides, Ayre
spatulae, laboratory forms and cardboard containers with printed labels for posting
the smears back to the laboratory. Also in each kit was a description of the techni-
que of taking and fixing a cervical smear. Fixation in industrial methylated spirit
(74 O.P.) was advised but fixative could not be supplied because of postal regula-
tions. After fixation the smears were allowed to dry without appreciable loss of
TABLE I
Source Number of Woinen Screened 1965-1968
Gynaecological Clinics 22,232
Antenatal Clinics 9,147
Local Authority Clinics 9,886
General Practitioners 8,702
Family Planning Clinics 4,869
Total 54,836
staining properties. Instruction in the taking of smears was also offered by gynae-
cologists to general practitioners and medical officers of local authority clinics in
their area. A record card for each patient screened was kept in the laboratory. In
the case of those patients with positive smears, it was possible to compare the smear
and biopsy appearances in most instances as the biopsy specimens were also
examined at this laboratory.
In the early stages of development of the screening programme it was feared that
there might be overload of the laboratory before sufficient staff had been trained
136with a danger of collapse of the service. At first therefore, the service was offered
only to hospital clinics and also restricted to certain age groups, unless of course,
there was a clinical indication for taking a smear. These age restrictions were then
removed and later the service was extended to general practitioners throughout the
Province and also to family planning and local authority clinics, the number of
these clinics submitting smears gradually being increased as laboratory facilities
allowed.
The increase in the number of smears was in fact slower than expected and, since
the middle of 1967, the total number of women being screened has shown no
further rise (Fig. 1). Smears from hospital clinics showed their biggest increase
during the first part of 1966. This was due to the removal of age restrictions for
routine screening and because screening of antenatal patients was started at this
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time. Since then there has been a slight decrease in the number of smears submitted
from these clinics. It is difficult to determine accurately what proportion of patients
attending the hospital gynaecological clinics of the Province are being screened for
cervical cancer. During 1967 13,665 new patients were recorded as attending clinics
served by this laboratory, although due to the method of registration some of these
patients were probably recorded more than once. In this year these clinics sub-
mitted smears from 7,666 women, or 56 per cent. of the new patient attendance.
A survey was also made of 548 consecutive gynaecological patients from whom
biopsy or surgical specimens were submitted for histological examination. The
laboratory records showed that less than half of these women had had a cervical
smear examined during the previous eighteen months.
Screening by local authority and family planning clinics and also by general
practitioners increased steadily until the middle of 1967 when the increase stopped
and indeed was followed by an appreciable decrease in smears taken in general
practice. It was at this time that the Ministry of Health made a fee payable to
general practitioners for the smearing of women aged 35 years and over. Comments
from general practitioners indicate that this fee has been insufficient to promote
the active encouragement of older patients in practices to have a smear taken but
has merely served to discourage the screening of younger women. Since the middle
of 1967 there has also been a lull in the nation-wide publicity which was given to
137cervical cytology in the earlier part of that year. Individual general practitioners and
medical officers of health have remarked on the smaller number of women who now
request screening and of resistance encountered by health visitors when canvassing
women to undergo the test.
REPORTING OF SMEARS
Papanicolaou's classification was not used when reporting smears containing
cells indicative of a dysplasia or malignancy of the cervical epithelium. It was felt
that the classes "suggestive of malignancy", "strongly suggestive of malignancy"
and "conclusive for malignancy" were too imprecise, giving no indication of the
anticipated severity of the epithelial abnormality. In an attempt to obtain more
precision in diagnosis, reports on positive and suspicious smears described the
cytological abnormality relating it to the probable histological lesion in a manner
similar to that described by Koss and Durfee (1961). Thus, positive smears fell into
one of four categories:
(a) Dyskaryosis which affected only the superficial and intermediate squamous
cells were considered to reflect a probable dysplasia of the cervical
epithelium.
(b) Dyskaryosis affecting also the parabasal squamous cells were reported as
suggesting either a marked dysplasia or carcinoma-in-situ of the cervix.
(c) Malignant cells suggested the presence of a carcinoma and invasive change
could not be excluded.
(d) Malignant cells, frequently of pleomorphic appearance, in a smear containing
much blood and inflammatory debris were considered suggestive of an
invasive carcinoma.
Patients having a smear pattern suggesting epithelial dysplasia were followed by
repeat smears provided that there was no clinical indication for biopsy. A cone
biopsy was advised only if the abnormality was persistent or the smear appearances
worsened. Cone biopsy was advised in all other patients having evidence of a severe
dysplasia or a malignant epithelial change, unless a suspicious lesion was present
in the cervix when a local biopsy was performed.
Some smears could only be reported as containing atypical cells about which no
decision could be reached. In most instances a repeat smear was obtained which
was more helpful, in some, immediate biopsy was indicated on clinical grounds.
RELATION OF CYTOLOGICAL CHANGES TO HISTOLOGICAL LESION
The biopsy findings were available for 243 patients whose smear pattern sugges-
ted a dysplasia or malignant change in the cervical epithelium. In Table II the
nature of the cytological abnormality is compared with the histological diagnosis
made in most cases after cone biopsy or hysterectomy. In patients with a positive
smear it has been our practice to obtain a further smear before biopsy to ensure
that there has been no misidentification of the patient. Consequently, most patients
were smeared at least twice and when the two smears differed in appearance, the
one showing the most marked abnormality appears in the Table. Not included are
nine patients with invasive carcinoma, seven with carcinoma-in-situ and two with
dysplasia. These patients had smears which could not be accurately assessed but
which contained atypical cells.
138TABLE II. Correlation of smnear pattern with biopsy findings
Histology
Smear Invasive Carcinoma Chronic Histology
pattern Carcinoma in situt Dysplasia Cervicitis Not Known Total
(a) 0 3 16 4 38 61
(b) 2 20 11 4 8 45
(c) 31 76 8 0 4 119
(d) 43 25 0 0 0 68
Total 76 124 35 8 50 293
(a) Dyskaryosis of superficial and intermediate squamous cells
(b) Dyskaryosis of parabasal squamous cells
(c) Malignant cells present
(d) Malignant cells present. Smear pattern suggestive of invasive carcinoma
Table IT shows that the classification of smear pattern used does correlate to a
useful extent with the severity of the histological lesion. In patients whose smear
shows only a dyskaryosis affecting the parabasal squamous cells invasive cancer is
infrequent and in many cases the lesion is a dysplasia (b. in Table). In the case of
smears containing malignant cells (c. and d.) it was not possible to predict accur-
ately the presence of invasive lesions but the classification used does divide such
smears into two categories with quite different probabilities of invasion. Dysplasia
is uncommonly associated with both these types of smears. In contrast, smears
showing a dyskaryosis of only the superficial and intermediate squamous cells (a)
are mainly associated with a dysplasia and no invasive lesions were found in this
group.
In eight patients biopsy showed only inflammatory changes in the cervix despite
a smear which suggested epithelial dysplasia or carcinoma. Assessment of these
patients is difficult as in some the biopsy consisted only of a small fragment of tissue
and in others the pathology department was unaware of the smear result so that
the tissue was incompletely blocked. Also, in some patients a biopsy which showed
no abnormality was delayed about six months after a smear showing superficial
dyskaryosis. This may merely reflect regression of an epithelial dysplasia in the
interval.
RESULTS OF THE SCREENING PROGRAMME
The results obtained by screening 22,232 women who were attending hospital
gynaecological clinics are shown in Fig. 2. In Fig. 3 are the results from 32,604
women who were screened by local authority and family planning clinics or by
their general practitioner. Most of these were well women. This last group also
includes those smeared at antenatal clinics as these patients were found to have a
prevalence of epithelial abnormality similar to that of the well women. The pre-
valence rates are based mainly on the histological changes found in a cone biopsy
or hysterectomy specimen. Patients shown as having a dysplasia, but who have not
had a biopsy, had smears showing dyskaryosis of only superficial and intermediate
139)squamous cells suggestive of this lesion (Table II). These patients are for the most
part still being followed by repeat smears or their smears eventually became normal
so that biopsy has not been required. The number of these unconfirmed dysplasias
has been corrected to allow for the proportion of those suspected of having this
lesion on their smear but who showed no evidence of it on biopsy (Table II). The
small number of women in the "carcinoma-in-situ" category for whom biopsy find-
ings are not available showed either parabasal dyskaryosis or malignant cells in
their smear to justify this grouping.
The pattern of Figures 2 and 3 are similar. Evidence of dysplasia was most
commonly found in the 20-29 year age group, the frequency of this lesion there-
after declining. In both groups of patients carcinoma-in-situ reaches its highest
prevalence between 40 and 49 years, being 4.4 per 1,000 in patients attending gynae-
cological clinics and 3.4 per 1,000 in patients smeared elsewhere.
Invasive cancer had a high prevalence in both groups of women, especially in
those over 50 years of age and attending gynaecological clinics. This high frequency
reflects the smaller number of women screened in these age groups and the occur-
rence of symptoms which prompted the taking of a smear. Nevertheless, of the total
of 85 cases of invasive carcinoma, nine were only micro-invasive and in a further
nineteen the cervix was described as "benign" on clinical examination.
Patients attending hospital gynaecological clinics show a higher frequency of all
three types of lesion at each age group than women screened elsewhere. In the case
of invasive carcinoma this can be attributed to selection at hospital clinics because
of the presence of symptoms. However, it is more difficult to relate the presence of
symptoms directly with dysplasia or carcinoma-in-situ.
It was felt that better smear taking technique at hospital clinics might account
for the higher prevalence rates among gynaecological patients. However, this was
not supported by a review of the frequency of unsatisfactory smears as 4.7 per cent.
of smears from gynaecological clinics and 4.1 per cent. submitted by other practi-
tioners had been considered unsuitable for reporting. Also, it has been previouslv
noted that patients attending hospital antenatal clinics had a prevalence of pre-
invasive lesions no higher than that found in women attending other clinics, the
prevalence also being appreciably lower than that found in gynaecological patients
of similar age. This also suggests that factors other than smear taking technique is
responsible for the higher rates of abnormality in gynaecological patients.
AGE DISTRIBUTION OF WELL WOMEN SCREENED
In Figure 4 is shown the age distribution of the 32,604 women smeared by all
sources except gynaecological clinics between 1965 and 1968. This group comprises
largely the well women who have been screened by this laboratory. It can be seen
that only 28.6 per cent. of these women have been older than 39 years of age and
thus in those decades in which both carcinoma-in-situ and invasive cancer are most
prevalent (Figs. 2 and 3). Indeed, women in their twenties make up as much as 30
per cent. of all those screened mainly because a relatively large number were
patients attending antenatal or family planning clinics.
If only those women smeared by general practitioners and local authority clinics
in these years are considered, it is found that just over 42 per cent. were older than
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14139 years. During 1967 the Ministry of Health advised that screening of the popula-
tion should be concentrated initially on women aged 35 and older and a fee was
made payable to general practitioners for screening patients over this age. Our
records show that this was followed later in that year by an increase of about 5 pet
cent. in the proportion of women over 39 years of age screened by general practi-
tioners and local authority clinics. However, when this increase is related to the
appreciable fall at this time in the number of women screened, especially byV
general practitioners (Fig. 1), it appears that payment of a fee did not result in
increased screening of older patients, but merely in a bigger decrease in the number
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DiscussioN
In this survey carcinoma-in-situ of the cervix has been found to be most prevalent
between the ages of 40 and 49 years. It occurred in 4.4 per thousand of gynae-
cological patients of this age, whereas in the group composed largely of well women
its prevalence was 3.4 per thousand in this decade. Dysplasia occurs most frequently
in a younger age group consistent with the view that it is a precursor of carcinoma-
in-situ.
When the prevalence rates for gynaecological patients and for well women are
142compared, a striking feature is that although dysplasia, carcinoma-in-situ and in-
vasive cancer show a similar rise and fall in frequency throughout the decades, the
prevalence of all three lesions is appreciably higher among gynaecological patients
in any given decade. Hospital clinics will clearly select patients with symptomatic
invasive cancer. However, it is more difficult to understand how a dysplasia or
carcinoma-in-situ can give rise to symptoms which will cause a similar selection.
We have found no evidence to suggest that better smear taking in hospital clinics
determines a higher rate of detection of these lesions. It seems probable that factors
such as higher parity among hospital patients have favoured the occurrence of
gynaecological complaints and, as is well established, an increased incidence of
cervical neoplasia. It is also likely that hospital clinics see more women from the
lower social classes, in whom cervical cancer is also more prevalent, than do local
authority clinics.
The prevalence of carcinoma-in-situ varies widely in different surveys (Ashley
1966). This can be attributed partly to differences in the social class of the women
studied and to ethnic differences in the incidence of invasive carcinoma of the
cervix. There is also considerable variation in histological interpretation among
pathologists and in surveys which make little or no mention of epithelial dysplasia
it is difficult to be certain whether these lesions have been distinguished from
carcinoma-in-situ. Thus, although the prevalence of carcinoma-in-situ among well
women in the present survey is similar to that found by Stern (1958) in California,
it is lower than that found by Boyes (1964) in British Columbia. Comparison is
difficult however, as the mortality rate for carcinoma of the cervix in British
Columbia (Boyes and Fidler 1963) is appreciably higher than in Northern Ireland.
Cervical smears are still reported by many laboratories using the system devised
by Papanicolaou or some modification of it. In this classification smears are graded
into five classes and those showing evidence of a pre-malignant or malignant lesion
are graded as class III, IV or V. indicating suggestive, strongly suggestive or con-
clusive evidence or a malignant tumour. The continued use of this system, or
"numbers game", has been criticised as being imprecise and sometimes of con-
cealing poor standards of cytologic diagnosis (Reagan 1965, Frost 1966). It gives
no indication as to whether a dysplasia or malignant change is expected in the
cervical epithelium and, if the latter, the likelihood of invasion. It also suffers from
the drawback that its classes are variably interpreted by different laboratories (Dunn
and Martin 1967).
Diagnosis of the epithelial abnormality must depend finally upon histological
examination of the tissue. Nevertheless, it is felt that a useful indication of the
nature of the epithelial atypia can be given if smears are reported on the basis of
their morphological abnormality as advocated by Koss & Durfee (1961). It is
possible to define more clearly those patients who are likely to have only a dysplasia,
who do not require early cone biopsy and in whom the epithelial abnormality fre-
quently regresses if they are followed by repeat smears (Koss and Durfee 1961).
It also serves to distinguish a group of patients in whom an invasive lesion is
probable and urgent biopsy is indicated. This is of value when it is considered that
of 85 patients with invasive lesions in the present review, in 28 the cervix was
not thought to be malignant on clinical examination.
143During the first two years of the screening programme in Northern Ireland there
was, as elsewhere in the United Kingdom, a lack of laboratory facilities which
slowed the rate of expansion of the programme. In recent months however, the
laboratory has been able to deal with smears from all those who are anxious to be
screened. This has resulted in a waning of parliamentary, newspaper and television
publicity about "the smear test" which was previously largely focused on complaints
of inadequate laboratory facilities. Paradoxically therefore, as facilities have in-
creased the rise in the number of women being screened has ceased and has even
shown signs of falling. Further development of the screening programme in Northern
Ireland is now as much dependent upon effective publicity to persuade women to
be screened as upon the provision of laboratory facilities. Much more active pro-
motion of the screening programme by the medical profession is also required. The
payment of a fee to general practitioners for taking smears has had the negative
effect of reducing the number of younger women screened without increasing the
screening of older women. It is also disappointing to find that of patients undergoing
gynaecological surgery, less than half were found to have had a cervical smear in
the previous eighteen months. Not infrequently, the gynaecologist's "screening" for
cervical cancer consists solely of a small snippet of tissue taken from the cervix
during the course of a curettage or other procedure.
In order to produce an appreciable fall in the mortality from invasive cervical
cancer as soon as possible a screening programme should concentrate on those
women at highest risk. So far in the present programme less than 29 per cent. of the
women screened from all sources except gynaecological clinics, have been over 39
years of age. It is after this age that carcinoma-in-situ becomes most prevalent and
that there is the best prospect of detecting many cancers at an early stage of invasion.
Many of the younger women screened were attending antenatal or family planning
clinics. Although it is clearly desirable to screen women in these age groups
eventually, their priority is low, and we feel that it was a mistake to devote so much
of limited laboratory facilities to their examination in the early stages of the screen-
ing programme. Certainly, all gynaecological patients, especially those undergoing
surgery, should be screened before antenatal screening is attempted.
We believe with others (Smith et al 1965, Mclnroy 1966) that to maintain quality
in interpretation it is necessary to develop cytology as a centralised laboratory
service. Reliable cytology requires a laboratory to have a nucleus of well trained
staff engaged full-time at cytology as well as a work-load which is sufficient to main-
tain interest and experience and to provide adequate training for others. Close
liaison with the histology laboratory is also essential. Further, to assess the results
being obtained by a community screening programme some uniformity in methods
of record-keeping and reporting of smears is necessary. It will become difficult or
impossible to achieve these objectives if cytology is developed at numerous small
laboratories throughout the country.
SUMMARY
The development of a cervical cancer screening programme in Northern Ireland
is described. After the first three years expansion of the programme has ceased
and more effective methods will be required to persuade women to undergo screen-
ing. Payment of a fee for cervical smears has not increased the number of smears
144taken by general practitioners. There is also evidence that gynaecologists take a
cervical smear from a surprisingly small proportion of their patients.
The correlation between smear pattern and the histological findings on biopsy is
described. It is considered more useful to report smears on the basis of their
morphological abnormality rather than on a classification based on degrees of
suspicion of malignancy.
The results of the screening programme are described. It is felt that at present
young women constitute too high a proportion of those being screened to make the
programme most effective in reducing the incidence of cervical cancer.
We wish to thank Dr. J. E. Morison who reported the biopsies and gave helpful advice
and criticism. We are also grateful to Mrs. Barbara Harper, B.Sc., for her assistance in the
preparation of the paper.
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